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Low-Power COS/MOS* Flip-Flops CD4003 
Dual Data Types CD4003D 


Monolithic Silicon 


RCA CD4003 and CD4003D each consists of two identi¬ 
cal, independent data-type flip-flops on a single mono¬ 
lithic silicon chip. Each flip-flop has independent data, 
reset, and clock inputs and complementary outputs. 
These devices can be used for shift register appli¬ 
cations, and, by connecting “Q” output to the data 
input, for counter and toggle applications. The logic 
level present at the “D” input is transferred to the “Q” 
output during the positive-going transition of the clock 
pulse. Resetting is accomplished by a high level on the 
reset line. 

Each flip-flop is comprised of 12 N-channel and 12 P- 
channel enhancement type MOS* transistors connected 
in complementary symmetry circuit configurations. 

The CD4003 utilizes a hermetically sealed 14-lead 
“Flat Pack” ceramic-and-metal package. The CD4003D 
is identical, electrically and in terminal configuration, 
with the CD4003, and is supplied in a 14-lead dual-in-line 
ceramic-and-metal package. Both types are operable 
over the full military temperature range of -55°C to 
+125 °C. 


COMPLEMENTARY MOS 
DUAL D TYPE FLIP-FLOP 

For Digital Circuits in Aerospace and 
Airborne Computers, Portable Military 
Equipment, and Instrumentation and 
Industrial Control Equipment 



• Digital equipment where primary design requirements 
are low power dissipation and/or high noise immunity: 

REGISTERS COUNTERS CONTROL CIRCUITS 


♦Complementary-symmetry metal-oxide semiconductor 


FEATURES 


• Static Flip-Flop Operation —retains state 
indefinitely with clock-level either high 
or low 

• Nanowatt quiescent power dissipation/pkg — 
Pt = 50 nW (typ.) with 10-volt supply 

• High noise immunity— 45% of Vpp (typ.) 
over full operating temperature range 

• Operation from single positive or negative 
power supply —6 to 15-volt range 

• Large fanout capability— >50 

• Fixed logic swing independent of system 
and fanout variations—Vpp to V 55 

• Medium speed operation —4 MHz (typ.) 
clock toggle rate with 10 -volt supply 

• High input impedance — lO^ii (typ.) 

• Low “l”-and “0 M -level output impedance— 
1500 (typ.) with 10 -volt supply 



INPUT TO OUTPUT IS: 

a) A bidirectional short circuit 
when control input 1 is “Low” 
and control input 2 is “High” 


b) An open circuit 
when control input 1 
is “High” and 
control input 2 is “Low” 


RESET FUNCTION (DOMINATING) 
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Fig. 7 - Logic Block Diagram and Truth Tables 
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DYNAMIC ELECTRICAL CHARACTERISTICS, at T A = 25°C, V S $ = 0 V 

Typical Temperature Coefficient for All Values of (At) = + 0.3%/°C (-0.3%/°C for f CL ) 




TEST CONDITIONS 

LIMITS 


CHARACTER¬ 

CHARACTERISTICS 

SYMBOLS 


DRAIN 
SUPPLY 
vm TS 

CD4003 

CD4003D 

UNITS 

ISTIC CURVES 
AND TEST 
CIRCUITS 




V DD 
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TYP. 

MAX. 


FIGS. 
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Clock Pulse Frequency 
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Reset Propagation 
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Reset Pulse 
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Ta = -55 °C to + 125 °C 
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Information furnished by RCA is believed to be accurate and re¬ 
liable. However, no responsibility is assumed by RCA for its 
use; nor for and infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 
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CD4003 

CD4003D 

RESET LINE THRESHOLD TEST and PROCEDURE 



TEST CIRCUIT 


TEST PROCEDURE 

1. Set F/F to “1” state by turning 10 K 
potentiometer to GND and switching S 
from GND to and back to GND. 

2. Raise reset-line voltage toward 

until F/F goes to “0” state (“Q” goes low). 


Fig . 6. 


DATA LINE THRESHOLD TEST and PROCEDURE 



TEST PROCEDURES 

“1” to “0" Transition 

1. Set F/F to “1” state by turning 10 K 
potentiometer to Vj^. 

2. Lower DAT A-LINE voltage by turning 10 K 
potentiometer toward GND until F/F goes 
to “0” state (“Q” goes low). 

“O'' to “1“ Transition 

1. Set F/F to 4 *0” state by turning 10 K 
potentiometer to GND. 

2. Raise DAT A-LINE voltage toward 
until F/F goes to “1” state. 


TEST CIRCUIT 


DRAIN MILLIAMPERES (I 


CD4003 
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DRAIN-TO-SOURCE VOLTS (V D$ ) 



92CS-I5358 


F ig.8~P-Channel Drain Characteristics as a 
function of V GS■ 


Fig . 9 - Typical P-Channel Drain Characteristics 
as a function of temperature. 

i 




DR AIN-TO-SOURCE VOLTS (V DS ) 

92CS-I5360 


FigJQ-N-Channel Drain Characteristic as a 
function of 


Fig. 11 - Typical N-Channel Drain Characteristics 
as a function of temperature. 


DRAIN MILLIAMPERES (I n ) 
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CD4003 

CD4003D 


CLOCK-LINE DYNAMIC TESTS 




Fig . J2b-Waveforms for Measurement of Propagation 
Delay and Transition Times 




OUTPUT LOAD CAPACITANCE (C ft and Cr ) - p F OUTPUT LOAD CAPACITANCE (C Q and Cq) - p F 

^ 92CS-I536I 92CS-I5362 


Fig. 1 2c »Propagation Delay Characteristics 


Fig. ]Id-Maximum “Zero” Trans ition 
Time Characteristics 


ONE" TRANSITION TIME (t.)-ns 


CD4003 

CD4003D 
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OUTPUT LOAD CAPACITANCE (Cq and Cq ) - pF 

92CS-I5363 


Fig.l2e-Maximum “One” Transition 
Time Characteristics 



92CS-I5332 


Fig. 12f -Waveforms for Measurement of Minimum 
Clock-Pulse Duration and Maximum 
Clock-Pulse Frequency 




Fig. 12g -Waveform for Measurement of Maximum 
Clock-Pulse Rise and Fall Times 


Fig . 12h - Waveforms for Measurement of 
Data-lnput Setup Times 
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CD4003 

CD4003D 




MEASUREMENTS ARE 


OBTAINED FROM F-F 
No.l AND F-F No.2. 


92CS-15346 


'B 


Fig.13a - Dynamic Reset-Line Characteristics Test Setup 
and Waveforms for Reset-Line Operation 


vdd 
0 

vdd 
o 

Vdd 
o 

vdd 
o 

92CS — 15351 

Fig. 13b - Waveforms for Measurement of Reset 
Propagation Delays 
and Minimum Pulse Duration 
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OPERATING CONSIDERATIONS 


The leads of these devices are usually soldered to ex- These units should not be connected into, or discon- 

temal circuit elements. As in the case of any high- nected from circuits with the power on because high 

frequency semiconductor device, the tips of soldering transient voltages may cause permanent damage to the 

irons should be grounded, and appropriate precautions device. All unused input leads should be connected to 

should be taken to protect the device against high elec- the most negative circuit potential. It is recommended 

trie fields. Although a certain degree of protection that low impedance pulse generators or power supplies 

against such fields is provided by built-in circuitry, it is connected to the inputs of this device be removed before 

recommended that this device not be inserted in con- the power supply is turned off. This precaution will 

ventional plastic “snow” or plastic trays of the types prevent the signal on the gate from exceeding the power 

frequently used for the storage and transportation of supply voltage and thus prevent possible damage to the 

small semiconductor devices. protective circuitry. 
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Dual D-Type Flip-Flop Digital Integrated Circuits 


